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SUMMARY s 



BSUMd 9) 



Uur - • - there is not 'just one, but a number, of specific probes 
provid^B the added advantage of increased sensitivity and signal 



a/nP I if i cat ion 



the larger the number 
greater the sensitivity of the assay. 

DETDESC: 

DETD (4) 



of different probes used, the 
This is because when several „ 



A - - » in Maniatis et al. (1982) Molecular Cloning, Cold Spring Harbor 
Laboratory,, One such vector is pUNI21 [Nilsson et al- (1983) MBMUJU 

Research 1 1 s 8019-8030 3 - The DNA from C. jejuni N941 (ATCC 39983) is 
digested with restriction endanuc lease Hindlll, creating fragments of 
different sizes. These fragments are then llfcM^I into the Hindi II site 
of a suitable vector using the general method described in Cohen et al.. 



be i 



DETD (4) 

(1973) Proc Nat'l Acad, 
transform E. coli HB101. 
s u i t a b 1 e m a r k e r 

with nick-translated E. coli DNA. 

E. coli DNA (about 95%) are selected and purified by C sC I - e t h i d i u m b r amid e 
g rad i en t s . The insert DNA i s pur i f i ed f rom « 



70:3240- This HKsEHHSTSl mix is then used to 
The transf ormants are selected on the basis of a 
et aL (1982) cited above; and the DNA is probed 
The pi asm ids which do not SHUIHiligH to 
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Cells . . „ grown 10-12 hours at 37- degree,, 
transferred to fresh plates containing LB and II 
the plasmid pool. 



arnP.-l ifv 



and the filters 
■ mu . g / m 1 spectin omy c i n t o 



DETD (50) 



DETDESC s 



DETD (107) 



The primer 
ah, 1983, 

the labelled mutagenesis primer (.sup. .about. 3".mu.M> 



was [J 

"OS 



Vbr idiized 



ucleic-lAcids 



to M-13 mp9 SUBT as modified from Morris et 
Res " 11, 51 03-5 1 1 2 b y c omb i n i n g 5 . mu . L of 



. . 13 mp9. 

Klenow (5 units). The primer extension and 
vo 1 urns 25 » mu . 1 ) proceeded 2 h ou r s at 1 4 ■ d eg r ee . C . 
were inactivated by heating to. 



mu . L of 1 0 mM ATP , 1 . mu . L 1 i g ase 



1 iRart-ion 
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reac t ion ( total 
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Nucleic . a . by in situ hybridization, while fine structural changes are 
detected by S outhern blotting techniques. It is also possible to demonstrate 
^TTiUltlf l*MAf.1 B l of genetic information, either at the RNA level or the DNA 
level, using nucleic acid hybridization. Some or all of. 



DETDESC: 



It . 

emits at 



a d 



by a -first comi 
l -f-ferEnt waveler 



bent is absorbed by a secq 
* h) , etc. Because of the 



componen t , wh i ch 



aWl if-i/cat ion 



DETD (54) 

achieved by physical transfer and concentration o-f the components of the 
signal --generating system in the microen vi ronmen t of the polymer, the. 

DETDESC s 

DETD (76) 



The „ . . sequence in any of several ways-, For example, the analyte 
detecting sequence can be (i) tailed with terminal transferase; (2) 
HHsEHEBl to a preformed polynucleotide; (3) cloned and replicated in 
various single- or double-stranded vectors, for example, Mi 3 or pBR322; (4) 
extended by chemical synthesis; (5) extended by the addition of a 



non -ffl 



u;c 1 ei cz 



tail; (6) labeled by nick translation using E» coli 



DNA polymerase I containing trace amounts of DNase I; (7) extended . 
such as polynucleotide phosphory 1 ase ; (9) extended by a template-dependent 
RNA polymerase such as QB replicase or SP6 polymerase; or (10) SJ 



Vbr idi zed 



DETD (76) 

to a pre-formed polynucleotide or po 1 ynuc 1 eo t i de/po 1 ymer conjugate having a 
s e q u e n c e w h i c h i s c o m p 1 e m e n t a r y t o p a r t o f the a n a 1 y t e d e t e c t i n q s e q u ence. 



DETDESC; 
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Among the methods of synthesizing probes, it is possible to iBMsKIfJ or 
[ng2»imi»lft4~l the tail of an analyte detecting sequence to a complementary 
labeled preformed polynucleotide or to chemically introduce a non- 
fiEHSI tail- The advantage of these methods is that a variety of different 
analyte detecting sequences can be labeled by IMy5KHBtlA.iittHalal to a single 
camp lemen tary pre-f ormed polynuc leot ide. The preformed polynuc leot ide can be 
labeled during or after synthesis by any of the methods described below. For 
'example, an analyte detecting sequence having a poly(C) tail can be 



DETD (81) 

lBVJ B ft|lfa||kl=lW t o a 1 ab e 1 ed p re™ f ormed p o 1 y n uc 1 eo t i d e con t a i n i n g a poly ( G ) 
tail. To prevent dissociation of the lAflJBEBjJSBI sequences, the probe can 
be cross-linked, for example, by irradiation at 365 nm in the presence of 
P s o r a 1 en ( H o c h k e p p e 1 e t ■ 

DETDESC: 

DETD ( 136) 



Analyte . . ■ is that one has as many as 7,000 nucleotides (in M13) which 
can po ten t i a 1 1 y be 1 abe 1 ed „ Th i s af fords a t remendous fefn'laHB8im=HB?H of 

signal which can be especially important when the analyte is present in low 
c o n c b n t r a t i. o n * 
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need 
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Several modifications of this procedure which 



ucleic 



(1982, Molecular 



eliminate the 

for SI nuclease digestion have been reported (Land, et al.; 1981, 
bWlSH Res. 9s 2251-2266). More recently, Okayama and Berg 

and Cellular Biology 2(2) s 161-170) reported a method for 
inserting. » . molecules into DNA cloning vectors which have been modified 
b y a 1 i g o ( d T ) t a i 1 i n g , so t h a t t h e 3 '" ™p o 1 y ( A ) t a i 1 o f t h e rnRNA ! a m»lLH»llJ=lrl 
to the oligo(dT) tail of the vector. After cDNA synthesis, the free ends of 
the plasmid and vector are modified to allow liVi»iai-lfjkt41« l i l, and finally. 



l-A-aat ion 



BSUM(63) 



SUMMARY: 



BSUM (70) 



review of T4 RMA ligase 



RNA . u u the oligonucleotide sequences,, For 
properties and activity, see Sumport and Uhlenbeck, 1980,, in "Gene 
fef'ilJIIIMit^iaisia and Analysis 11 ,, Vol. lis Analysis of Nucleic Acid Structure 
by Enzymatic Methods, Chirikjian and Papas, eds. Elsevier North Holland, Inc. 
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DETD(112) 



The 



removal of the 



-cap from the .beta. 



1981, pages 229-251, In, Chirikjian & Papas, ed* 



-g I ob 1 n rnRNA „ ( Loc k a rd , e t 
Gene 



DETD (112) 

KTiiM»gail^fe>h4ltJal and Analysis, Vol. 2) , TAP hydrolyzes the pyrophosphate 
bonds of the cap structure to yield a mixture of rnRNA molecules, 
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of viral DNA fragments topBR322 DNA, Five ng avian tumor virus 
supercoi led DNA was mixed with 200 ng pBR322. „ „ to 4 units restriction 
endonuclease Hind III (BRL, Bethesda, MdJ under the conditions specified by 
t h e s u p p 3. i e r . F o 1 1 o w i n g d i g e s t i o n , t h e 1511 138 3 13 EfSJIBEl w e r e 

deprotein i zed and precipitated by ethanol. The precipitates were collected by 
centrif Ligation and resuspended directly in 10-20 „ mu» i ligase buffer (20 mM 
Tris HC1, pH 7.6, 6.6 mM MgCl.sub.2, 10 mM Di thiothrei tol " and 0.1 mM ATP) „ 



DETD (60) 

i^rasEiirtiHl w a s c a r r i e d o u t a t 1 5 . d e g r e e „ 
unit of T.sub.4 DNA ligase (Bolivar, F 
b 1 o 1 1 i n g a c c o r d i n g to the p r o c e d u r e o f 
93s 503-517 (1975) and IgW^jiatS klM*\ jS 

DNA us i ng „ sup - 32 P» 1 ab 1 ed cDN A . 



C. for 16-20 hours with 0.5 to 1.0 
? « « * on agarose gel followed by 
Southern, E. M. , J. MoL Biol, 
to detect viral 



•Vb ridi z at ion 
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Preparat i 
and Boyer 



H. 



W. 



L broth 
Gene, 2s 7 



(Bolivar 

: (1977)) and plasmid DN£ 
100 . mLuq/ml chloroamphenicoT, was pr^par^d by the SDS-W5C1 
D. B. , J," Bacteriol., 110s 667-676 (1972)). The DNA was,, 



oT„ 



F. , Rodriguez, JR. L. , Betlach, M. C. 

with 

method . (Clewel 1 , 
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DETDESC; 

DETDC45) 

In the constructions set forth below, correct Htkfcl4IJgt^ for plasmid 
construction are confirmed by transforming E. coli strain MM294 obtained from 
E. coli Genetic Stock Center, CGSC #61-35, or other suitable host with the 
HlsEISIBSI mixture. Successful t ransf ormants are selected by ampicillin, 
tetracycline or other antibiotic resistance or using other markers depending 



DETD<45) 



on the mode, ■ prepareAccording to the method of^H. ewel .1 , D. B. , et 

aln Proc Natl Acad Sc i (U.S.h.) (1969) 62s 1159, following chloramphenicol 
(Clewell, D. B. , J Bacterid (1972) 110:667). The isolated 



amP 1 i 1 1 .cat ion 



DNA is analyzed by restriction and/or sequenced by the dideoxy method of 

463 as -further 
^fe?, or by the 



banger , 



desrihed b 
method of Max am. 



et al, Proc Natl Acad £ 
y Messing, et a I 



et al, MethTTas 



c i (U.S.A. ) 
feBEBSB Res 

in En zy mo logy 



(1977) 
( 1981 ) 
( 1980) 



74: 
6S 
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Ybridi za~t ion 



Be -fore SJ 
prehyhr id i zed tor 
5. times. SBC, 1/20. 



gith probe, the nitrocellulose -filters were 
hours to overnight at 42. degree. C. in 50% formamide, 
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The filters were li^ial^g*!!^^} with 106 cpm of (usually) . sup u 32 
P - 1 a b e 1 1 e d , nic k - 1 r a n s late d D N A p r o b e i n a s o 1 u t i o n o f 5 0 X f o r m a m i d e , 
5. times. BBC, 1/20 P/Pi, 0. IX. 
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T h e ISWj»ii3ilBfefe^=ja| f i 1 1 e r s w e r e w a s h e d t h r e e t i m e s in 2 „ t i m e s .. S S C , 0 „ 1 X S D S 



at room temperature, dried and exposed to x-ray film. 
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T o „ ■ ■ o f t h e p 1 a q u e s w i 1 1 c: o n s i s t o f p h a g e c o n t a i n i n g t h e m u t a t e d 
form? 50% will have the original sequence. The plaques are liMISiaflSWEiggl 
with kinased synthetic primer under stringency conditions which permit 
!^ B ^»«ft^J4i4B.iiil only with the desired sequence, which will form a perfect 
match with the probe. lg£g»SUfttt B gj£>IHki plaques are then picked and cultured, 
and the DNA is recovered. 



DRAWING DESCs 
DRWD (67) 



DRWDC67) 

Most of the techniques which are used to transform cells, construct vector 
effect iiV^aiia.g B tS^SaiWlfl with probe, and the like are widely practiced in the 
art, and most practitioners are familiar with the standard resource., 

DRAWING DESCs 

DRWD (85) 

In the constructions set forth below, correct tIkKl4iM«!d for pi asm id 

c on s t rue t i on a re c on f i r fried b y f i r s t t ran s f o r m i n g & . c o 1 i s t r a i n MM294 
obtained from E. coli Genetic Stock Center, CGSC #6135, or other suitable 
host, with the UlafemSTS mixture. Successful t ransf orman ts are selected by 
ampicillin, tetracycline or other antibiotic resistance or using other 
markers depending on the mode,. . « to the method of Clewell, D. B. , et 
al., Proc Natl. Acad. Sc i ■ (USA) (1969) 62s 1159, optionally following 



ch loramphen icol 



amP 1 i-f icat ion 



(C'lewell, D. B„ , J. Bacterid. (1972) 110: 
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In the constructions set, -Forth : below,, correct 1-i Rati ons 



for p 1 asm id 

construction are confirmed by trans-forming E. coli strain MM294 obtained -from 
E. coli Genetic Stock Center, CGSC #6135, or other suitable host with the 



DETD (45) 

£fe?s^ligS5fa mixture- Successful t rans-f orman ts are selected by ampicillin, 
tetracycline or other antibiotic resistance or using other markers depending 
on the mode,, „ „ prepared according to the method of Clewell, D» B. , et 
al, Proc Natl Acad Sc i (U.S.A.) (1969) 62s 1159, following chloramphenicol 
fcTdsl«l&IH=IAiUlil ( C 1 ewe 1 1 , D . B - , J Bac t e r i o 1 (1 972 ) 1 1 0 s 667 ) . Th e i so 1 a ted 
DNA is analyzed by restriction and/or sequenced by the dideoxy method of 
S3.ns^r, F, et al/Proc Natl Acad Sc i (U.S.A.) (1977) 74s 5463 as further 
desribed by Messing, et al, IdB kH E H ilH riK=*laE! Res (1981) 9s 309, or by the 



method of Max am, et al, Methods in Enzymology (1980) 65s 499, 
DETDESC s 
DETD (54) 



Before fg 
p r e h yb r i d i 2 ed f o r 



Vbr i d i^za-tii on 



with probe, the nitrocellulose filters were 
hours to overnight at 42. degree.. C. in 50% formamide, 
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5. t imes. SEiC, 1 /20. 
DETDESC s 
DETD (55) 



The filters were lA^!B8B«IStJ^«l with 106 cpm of (usually) .sup,. 32 
P- label led, nick- trans la ted DNA probe in a solution of 50% formamide, 



S.times.SSC, 1/20 P/Pi, 0. IX. 
DETDESC s 
DETD (56) 



! ne 



hV.br id i zed 



filters were washed three times in 2-times.SSC, 0.1% SDS 



at room temperature, dried and exposed to 



:-ras 



f i 1 m , 
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To . . » of the plaques will consist of phage containing the mutated 
f o r m $ 5 0 % w i. 1 1 h a v e t h e a r i. g i n a 3. s e q u e n c e « T he pi a q u e s a r e UVJJBUBIHJj*! 

with kinased synthetic primer under stringency conditions which permit 



[hybrid i zedl 



liVi41MH»nkl=|Al»lil only with the desired sequence which will -form a perfect- 
match with the probe. liMSBHimiilsl plaques are then picked and cultured, 

and the ON A is recovered. 



[h Ybr id i zat i onl 



[ybridiz in 3] 



DRAWING DEBCs 
DRWD(67) 

Most of the techniques which are used to trans-form cells, construct vector 
effect IMSKItSmSESBIBBI with probe, and the like are widely practiced in the 
art, and most practitioners are familiar with the standard resource.. 

DRAWING DEBCs 

DRWD(85) 

I r i t h e c o n s t r u c t i o n s s e t f o r t h h e 1 o w , c o r r e c t HIsEIfHSTBE for p las m i d 

construction are confirmed by first transforming E„ col i strain MM294 
obtained from EI- coli Genetic Stock Center, CGSC #6135, or other suitable 
host, with the H8feEt41»lil mixture- Successful t ransf orman t s are selected by 
a m p i c i 1 1 i n , t e 1 r a c y c 1 i n e o r o t h e r a n t i b i o t i c r e s i. s t a n c e or u s i. n g o t h e r 
markers depending on the mode- « to the method of Clewell, D» EL, et 

ah, Proc Natl- Acad- Sc i . (USA) (196?) 62s 1159, optionally following 



DRWD ( 85) 

chloramphenicol f^ia»a;Jl^llli&TSl (Clewell, D. B. , J, Etacteriol. (1972) 110s 
667) . The isolated DNA is analyzed by restriction enzyme analysis and/or tr 
DNA. . of Banger, F„, et ah, Proc Natl. Acad. Sc i „ (USA) (1977) 74s 

5463 as further described by Messing, et ah , l ffl B8t=183 flTSHsl^ Res. 
(1981) 9s 309, or by the method of Maxam, et al. , Methods in Enzymology 
(I960) 65s 499. 

DETDESC: 

DETD (28) 

D.l ■ . . oligonucleotide 5 ' --GATGATGCTCTGAGAAAAGGTAATC--3 ' was kinased 
under standard conditions for use as primer and probe. Ten pmoles of the 

kinased primer was limSIB 15 tf lBT3g I to 2-6 -mu.g of single-stranded (ss) 

M13-IL-2 DNA in 15 . mu.l of a mixture containing 100 mM NaCl, 20 mM. 

agar plates, and incubated overnight to obtain phage plaques.. The plagues 



DETD (28) 

were probed us 



i n ? 



k i n 



hybpi^di'2 at iba 



hours) „ A 
d e s i g n a t e d M 1 3 - L W 4 6 
ser. sub. 125 IL-2. 



cond i t ions 
P 1 a q u e w h i c h £] 



ed primer using standard p rehybr i d i za t i on and 
at high stringency (42. degree. C. for eight 
I&I'SEIIIIHKCI to primer was picked- This plague was 
a n d c o n t a i n s t h e c o d i. n g s e g u e n c e for d e s - a 1 a . s u b „ 1 



DETDESC ^ 



DETD (30) 



One of the mutagenized M13-LW46 plagues which laWSgfalKlHal with probe was 
designated SDL23, picked, cultured., and used to pr^parB expression vector 
PSY3001 . 



DETDESC s 
DETD (138) 



A - „ „ oligonucleotide 
un d e r s t an d a r d c on d i t i on s f or" 
k i n a s e d p r i m e r w a s 51 



vbridi zed 



■CCATCTATGAGGCGCTGCAGAACA^p-3' was kinased 
use as primer and probe. Ten pmoles of the 
to 2.6 «mu.g of single-stranded (SS) 



M13-SY2501 in 15 .mu.l of a mixture containing 100 mN NaCl 9 20 mM Tris-HCl, , 

MD an July 13, 1984 under ATCC No, 39,768. The plaques were probed 
using kinased primer using sAndard prehybr id i sat ion an^fcs5HSEESB@BBEG3 

conditions at high str ingenc^ (60. degree. C. -for two houPsh A plague which 
iiVJalHHa&Ujt «| to primer was selected. This plague was designated Ml 3-01*1101 
and contains the coding sequence for ser.sub. 17 ala.sub.62 IFN-.beta.. 



US PAT NO: 



4,711,845 C I MAGE AVAILABLE] 



L5s 



of 10 



DETDESC: 



DETD (25) 



In the constructions set -forth below, correct tftifcEMBBHEl -for plasmid 
construction are con-firmed by trans-forming E. coli strain MM294 obtained from 
E, coli Genetic Stock Center, CGSC #6135, or other suitable host with the 
iWsE=iatf!5Tiil mixture- Successful t ransf orman ts are selected by ampicillin, 
tetracycline or other antibiotic resistance or using other markers depending 



on the mode. 

a 1 



prepared according to the method of Clewell, D. B. , et 



Proc Natl Acad Sc i (1969) 62; 1159, following chloramphenicol 
fetuissareslAiAtJil (Clewell, D. B- , J Bacterid (1972) 110: 667) and analyzed 
by restriction and/or sequenced by the method of Messing, et al, [J5 
feEttSH Res (1 98 1 ) 9 s 309 , or by t h e me t h od o f Ma x am , e t a 1 , Me t h od s 
Enzymology (1980) 65s 499. 



ug 1 e i c 



i n 



DETDESC: 



DETD (S 1) 



The „ u n amino acids prior to a termination codon was synthesized using 
the triester method of Matteucci, et al (supra)? kinased and laTOJ&f»iftJ=l«l 

to the complementary synthetic fragment as described in paragraph F.2 in 
connection with pCS3DT synthesis. One pmole double-stranded ol igonuc leot ide 
was. 



US PAT NO; 



7 o : 



IMAGE AVAILABLE 3 



L5: 4 o-f 10 



ABSTRACT'S 

Novel plasmid pVEl ? deletion mutants thereof. 



recombinant derivatives 
thereof 9 which is the same as the genome or Slfft5ftlgK5 kVJffal of such 
p 1 a s m i d s a n d d e r i v a t i v e s o f s u c h g e n o m e , w hie h a r e u s e f u 1 a s re c o m b i n a n t D N A 
cloning vectors into host organisms, such. „ . an autonomous element; 2. 
t o s e r v e a s p r o m o t e r s f o r i n c r e a s i n g e x p r e s s i o n of e n d o g e n o u s o r fore i g n 
genes wherein said promoters are IgiSsMfcdrEl to such genes or otherwise serve 



US PAT NO: 4,703,009 C I MAGE AVAILABLE II L5: 4 of 10 

as promoters? and 3- to serve as regulatory elements -for achieving control 
over endogenous and foreign gene expression? as cloning vectors, pVEl its 
d e I e t i o n m u t a n t s, an d o t h e r d e r i v a t i v e s s e r v e f o r t h e 3Klzll^iJWJ^Hg5B1 a n d 

transfer of DNA sequences (genes) coding for useful functions, such modified 
cloning vectors are introduced into the? recipient organ ism - 

DETDESC s 
DETD (57) 

DNA et ah, 1981,, sixpre.) a This fragment is tailed with 

approximately 10 to 15 deoxycy t i d i ne nucleotide residues- The fragment is 
then iiTO»iata<g5?gBI with the tailed vector, and the mixture used to transform 
S» lividans protoplasts to Thio.sup«r and screened for neomycin sensitivity- 
US PAT NO 2 4,677,064 L5: 5 of 10 



DETDESC 



DETD (28) 



mRNA « . - affect TNF production in this translation system ("hybrid 
arrest") . This criterion can be -further re-fined by rad ioautography of mRNA 
gradients liiyjklMlcJAj to the kinased probes where the desired TNF encoding 
mRNA has previously been identified by translation of the fractions in„ 
only to TNF-encoding mRNA, these "hydrid arrest" experiments were repeated 
using eight pairs of 14-mers. One pair was successful in liKUlHlaimiaUl the 
mRNA specific a 1 1 y . 

DETDESC: 

DETD (29) 

Once . „ . identified,, it was used to probe a cDNA library formed from 
the mRNA fraction encoding the desired TNF. Twenty-eight successful 
Isi^Bl'JWg^lalsl colonies were picked, plasmid DNA isolated, and several 
inserts sequenced. A plasmid preparation containing the entire coding 
sequence, designated pE4, 

DETDESC : 

DETD (49) 

cDNA or genomic libraries are screened using the colony iafflaaWtti3gf AIIIJJ 

procedure. Each micro titer plate is replicated onto duplicate n i t roce 1 1 ul os 
filter papers (S & S type BA-85) and colonies are allowed. . . 2 hr. The 
d u p 1 i c a t e f i 1 1 e r s a r e p r e h y b r i d i 2 e d a t 4 2 . d e g r e e . C . f o r 6 - B h r w i t h 1 0 m 1 
per filter of DNA |groafaHBiSJ=fcAl=l B 1 buffer (5. times. SSC, pH 7,0 



DETD (49) 

5. times. Denhardt ' 5 solution (polyviny lpyrrol i d i ne, plus Ficoll and bovine 



s e r u m alb u m i n 5 1 u t i. m e s 
DETDESC 2 



=0.027. of each), 50 rnM sodium phosphate. 



DETD (50) 



The samples are iiasi3f5fe!U=Ja| with kinased probe under conditions which 
depend on the stringency desired. Typical moderately stringent conditions 
employ a temperature of 42. degree. C. for 24-36 hr with 1-5 ml/filter of DNi 
Ig^aHStaiBsfcfrttiafal buffer containing probe. For higher stringencies high 
t e m p e r a t u r e s a n d s h o r t e r t ime s a r e e m p 3. o y e d . T h e f i 1 1 e r s a r e w a s h e d f o u r 
times for» 



DETDESC s 

DETD (59) 



Theoretically, . « . the phage having, as a single strand, the mutated 
form; 50% will have the original sequence. The resulting plagues are 
liE3 a l&l B ffg5gHig| with kinased synthetic primer at a temperature which permits 
liyiirais^Mgiafgfal of an exact match, but at which the mismatches with the 
original strand are sufficient to prevent iSW^gKASAl^fciiaU Plagues which 
liMSiaCBigg with the probe are then picked, cultured, and the DNA 
recovered. Details of site specific mutation procedures are described below 



DETDESC s 



DETD (61 ) 



In the constructions set -foT^h below, correct IBikEl»ll«M=l "for plasmid 
construction are confirmed by first transforming E„ coli strain MM294 



DETD (61 ) 
obtained from £. coli Genet i^P 



Stock Center 



host with the 



liftat ion 



in i x t u re « Sue c e ss f u 1 



CGSC #6135, other suitable 

t ransf orman ts are selected by 



ampicillin, tetracycline or other antibiotic resistance or using other 



markers depending on the mode, 
B. , et al, Proc Natl Acad Sc i 
c h 1 o r amp h en i c o 1 gfffliSlBIMAJflTal 

110s 667). The isolated DNA is 
dideoxy method of Sanger, F. , 



as further described by Messing, et al, 
9 s -309, or by the method of Max am, et al 



according to the method of Clewell, D. 
(USA) (1969) 62s 1159, optionally following' 
(Clewell, D. B- , J Bacterid (1972) 
analyzed by restriction and/or sequenced by the 
et al, Proc Natl Acad Be i (USA) (1977) 74:5463 
BBW3Fia g!3fgH Res (19S1) 
Methods in En zy mo logy (19S0) 65s 499 » 



DETDESC: 



DETD (90 ) 
01 igomers B 



the pool having the sequence ##STR2## was inactive. The 



DETD (90) 

specificity of this oligomer pool was further determined using "dot blot" 

iii^igangitB^J=1i»ftigH?B! with enriched mRMA p repared as above from both induced and 

un induced HL-60 cells, as well as the corresponding mRNA fraction obtained 

from ceils known to be producers of lymphotox in . This pool IHffl381aIl^=Ta| 

w e 1 1 t o t h e i n d u c e d m R M A , b u t f a i 1 e d t o {iraaaa&gaiSigjB w i t hi t h e c o r r e s p o n din g 

f r a c t i a n s f r o m t h e u. n i n d u c e d o r 1 y m p h o t o x i n p r o d u c i n g c e 1 1 s . H o w e v e r , 

N o r t h e r n b 1 o t s u s i n g t h e k i n a s e d p o o 1 a s p r o b e d e m o n s t r a t e d t hat i t c o n t a i n e d 

sequences which cross lByj«>aiaHs3St with the 1SS (ribosomal) RNA fraction and 

to pBR322 DNA, 

DETDESC s 

DETD (91) 

The „ ■ „ RNA 9 and pBR322 DNA confirmed the specificity of the foregoing 
14-mer pair and the inability of the? remaining pairs to llifliKSHSgggE to the 



DETD (91) 

desi red messenger., 

DETDESC: 

DETD ( 93) 

The cDNA library prepared above was probed with the 14-mer pair identified 
in D a 2„c n Twenty-eight colonies which i 13% 513^58^3351 with probe were picked, 
cultured, and the plasmid DNA isolated., Plasmids containing inserts of 
sufficient length to encode the entire- 

DETDESC B n 

DETD (94) 

T he* n . f o r p r o t e i n , w h i c h i s then t e s t e d i n t hi e » s u p „ 3 5 S v e r s i o n of 



DETD (94) 

the L 929 cytotoxic assay « The results for several Ig& f i»iag5l^ftiikl clones, 

designated E2-E4, E6 and EB are? shown be lows ##TBL1## (A+ and Bh- are? controls 
using enriched mRNA as obtained - 



DETDESC: 



Ub I U C 1 VtO 



Ten picomoles of the oligonucleotide were til^BlLHglUAl to z»6 .mu.g of ss 
clone 4.1 DMA in 15 . mu.l~ot a mixture containing 100 mM NaCl, 20"mli. 



DETDESCs 
DETD(106) 

Plates - . . in 2- times- BSC, dried and then baked in a vacuum oven at 



DETD ( 1 06) 

SOu degree. C. for 2 nr. The duplicate filters were p re--- ffiKBWi»|IK|lk!»| at 

4 2 .degree. C „ ■?■ o r 4 h r w i t h 1 0 m 1 p e r -f i 1 1 e r o f D N A litfJaimamAiIlHil h u f f e r 

( 5 . t i mes „ SSC , p H 7 . 0 ? 4 - t i mes - Den h a r d t s solution ( p o 1 y v i n y 1 p y r r o 1 i d i n e , 
ficoll and bovin serum albumin,, 1 . times. ^O,, 02% of each), 0.1% SDS, 50 mM. 

o *f d e n a t u. r e d s a 1 m o n s p e r m D N A, . s u p . 3 2 P - 1 a b e led p r o b e s w e r e p> r e p a r e d b y 
kinasing the primer with labeled ATP. The filters were IgWi^lillalfcHUgl to 
5. times. 10. sup. 6 cpm/ml of „ sup » 32 P- labeled primer in 1—5 ml per filter of 
■0 N A }aVi*f&8fafeS*f=.l># gSfH b u f f e r a t 6 4 „ d e g r e e „ C . f o r S h r » 



DETDESCs 



DETD ( 1 0B) 



i n c e 



designed to create a new Hindi 1 1 restriction site in the 



m u t a g e n i z e d c 1 o n e s 9 R F — D N A f r o m a n u m b e r o f the c 1 o n e s w h i c h 
w i. t h t h e p r i. m e r w e r e d i. g e s t; e d w i t h t h i. s r e s t r i c t i o n e n z y m e . 0 n e o f t h f 



DETD (108) 

mutagen i zed clone 4.1 plaques which has a new, 

DETDESCs 

DETD (123) 



The „ . o in D.2.d above, contains the SV40 promoter in operable link*- 

to the TNF coding sequence,, All of the 28 positively iaMdaikSisfr t ^i^ i colonies 

would be expected to contain this linkage, including, specifically pE4 and 
p B 1 1 , a n cl a r e t h u s c a p a b 1 e o f e x p r e s s i o n i. n « 

DETDESCs 

DETD ( 1 39) 

T e n p i c o m o 1 e s o f t hi e o 1 i g o n u c 1 e □ t i d e w e r e g 



Ybr i^i-zejd 



to 2.6 . niu. g of si 



DETD ( 139) 

clone M13-AW711 DNA in 15 „mu.l of a mixture containing 100 mM NaCl, 20 mM. 



DETDESCs 



DETD ( 140) 



Plates » - . in 2- times. BSC, dried and then baked in a vacuum oven at 

8 0 . d e g r e e . C » f o r 2 h r « "!" h e d u p 1 i c a t e f i J. t e r s w e r e p r e liWa!8IaHkJ=!»| a t 

42. degree. C. for 4 hr with 10 ml per filter of DNA taM»Jaiaft^J=Vai«!Bl buffer 

< : 



times. SSC, pH 7.0, 4. times. Denhardts solution (polyviny ipyrrol id ine, 
ficoll and bovin serum albumin, 1 . t i mes . ~0„ 02% of each), 0.1% SDS, 50 mM 
sodium. „ a of denatured Almon sperm DMA. .sup. 32 P^^^heled probes were 
prepared by kinasing the pr^Mr with labeled ATP, The farters were 
liyia'migiUJa) t o 5 « t i m e s . 1 0 . s u p . 6 c p m / m 1 o f . s u p . 3 2 P - 1 a b e 1 e d p r i m e r in 1-5 



per tiuer or UiMR WMtt&i&Wk^mffli ou + rtsr at to^.degr-wK. l,. tut- o nr. 



DETD(140) 
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DETDESC: 

DETD (30) 

mRNA a . a affect TNF production in this translation system ("hybrid 
arrest"). This criterion can he further refined by radioautography of mRNA 
gradients lAmiUKm^l to the kinased probes where the desired TNF encoding 
mRNA has previously been identified by translation of the fractions in u 
it was possible to show by Northern blots that even this mixture of sixteen 
oligomers was not sufficiently specific to IA^Uim»iijl=J only to TNF-encod ing 
mRNA, these "hybrid arrest" experiments were repeated using eight pairs of 
14-mers- One pair was successful in IA u JaliB8»itkilalil the mRNA specifically- 



DETD (30) 



DETDESCs 



DETD (31) 



Once B . . identified, it was used to probe a cDNA library formed from 
t h e m R N A f r a c t i o n encoding t h e d e s i r e d T N F „ T w e n t y — e i g h t s u c c e s s f u 1 
iil^ifagfSirifrjllilgl colonies were picked, plasmid DMA isolated, and several 
inserts sequenced, A plasmid preparation containing the entire coding 
sequence, designated pE4, *. 



DETDESCs 



DETD (56) 



cDNA or genomic libraries are screened using the colony 



h Y&r i d i^z-a-t i on 



DETD (56) 

procedure. Each microti ter plate is rep 1 icated onto dupl icate nitrocel lulose 
filter papers (S & S type BA--85) and colonies are all owed « ■ „ 2 hr„ The 
duplicate filters are prehybr id i zed at 42\ degree. C. for 6-8 hr with 10 ml 
P e r f i 1 1 e r o f DMA igfflaayglBgE^t^rgl b u f f e r ( 5 - t i mes . SSC , p H 7 . 0 



5„ times- Denhardt 's solution (polyviny lpyrrol idine, plus Ficoll and bovine 
s e r u. m alb u m i n ; 1 . t i m e s „ = 0 ,.■ 0 2 'A o f each), 5 0 m M s o d i u m phosphate,, 



DETDESC 



DETD (57) 



The samples are ii»Mirai5gm5g=iii with kinased probe under conditions which 
depend on the stringency desired,, Typical moderately stringent conditions- 
employ a temperature of 42 « degree « C« for 24-36 hr with 1-5 ml/filter of DMA 
inrasigliilltdfelJIMI buffer containing probe. For higher stringencies high 
t e m p e r a t u r e s a n d s hi o r t e r t i m e s are e m p 1 o y ed, The f i 1 1 e r s a r e w a s h e d f o u r 



DETD (57) 
t i mes for* 

DETDESCs 



DETD (66) 



theoretically, - . « the phage having, as a single strand, the mutated 
•forms 507. will have the original sequence- The resulting plaques are 

wi th kinased synthetic primer at a temperature which permits 
iiWaiat«iH=%Jl«lii of an exact match, but at which the" mismatches with the 

original strand are sufficient to prevent \ l iVA*TM*&%JzlM*U\ a Plagues which 

ii«*3ai«tKE with the probe are then picked, cultured, and the DNA 

recovered- Details of site specific mutation procedures are described below, 



DETD (66) 
DETDESCs 
DETD (68) 

In the constructions set forth below,, correct UtifcSHHETSH for plasmid 
construction are confirmed by first transforming E. coli strain MM294 
obtained from E. coli Genetic Stock Center,, CGSC #6135, or other suitable 
host with the HfSEOgga mixture. Successful t ransf orman ts are selected by 
ampicillin, tetracycline or other antibiotic resistance or using other 
markers depending on the mode. „ . to the method of Clewell, "d. B. , et al, 
Proc Natl Acad Sc i (USA) (1969) 62s 1159, optionally following 
chloramphenicol MfflsBllMKMIhM (Clewell, D. B. , J Bacterid (1972) 110: 
667). The isolated DNA is analyzed by restriction and/or sequenced by the 
dideoxy. . . of Banger, F. , et al, Proc Natl Acad Sc i (USA) (1977) 74s 
5463 as further described by Messing, et al, )t!-Biaiail3 MUKiiH Res (1981) 



DETD (68) 

9s 309, or by the method of Maxam, et al. Methods in Enzymology (19BO) 65s 
499, 

DETDESCs 
DETD (97) 

Oligomers . . . the pool having the sequence ##STFi2## was inactive- The 
specificity o f this oligomer pool was further determined using "dot blot" 
liBg»MaifrfellE^MIMIil with enriched mRMA prepared as above from both induced and 
u n i n d u c e d H L 6 0 c ells, a s w e 1 1 a s t h e c o r r e s p o n d i n g m R N A f r a c t i o n o b t a i n e d 
from cells known to be producers of lymphotoK in ■ This pool liVJtftfl»lbliyHBI 
well to the induced mRNA, but failed to iiVJaiaiaftftJj with the corresponding 
f r a c t i o n s f r o m t h e u n i n d u c e d o r 1 y m p h o t o ;■: i n p r o d u c i n g cells. H o w e v e r , 
Northern blots usng the kinased pool as probe demonstrated that it contained 
sequences which cross iMlJMBBiag with the 18S (rifoosomai) RNA fraction and 



DETD (97) 

to pBR322 DNA « 

DETDESCs 

DETD (98) 

"l" he n ■ ■ RNA, and pBR322 DNA confirmed the specificity of the foregoing 
14-rner pair and the inability of the remaining pairs to UffllJSEggfeKfjJ to the 

d e s i r e d m e s s e n g e r „ 

DETDESCs 
DETD ( 100) 

The cDNA library prepared £^fcve was probed with the 14-^fer pair identified 

in D.2-C. Twenty-eight coloWFes which l fl mJUil.llMAI with ^5 be were picked, 



DETD < I 00) 

cultured, and the plasmid DN^fci sol a ted „ Plasmids contaio^fcg inserts of 

sufficient length to encode We entire. « „ 

DETDESCs 
DETD(lOl) 

The . . a for protein, which is then tested in the .sup -35 S version of 
the L-929 cytotoxic assay. The results for several li'iflaiaflfttt*&l«fai clones, 
designated E2-E4, E6 and ES are shown belows ##TBL 1 ## (A+ and B+ are contro 
using enriched mRNA as obtained « 

DETDESCs 

DETD (112) 



DETDCi 12) 

T e n p> i c a m o 1 e s o f t he o 1 i g a n u c J. e o t i d e w e r e l^iEWBIBagEl ° 2 - & - m u - 9 ® f 

c 1 o n e 4 . 1 D N A in 15 ■ < n u . 1 o f a m i x t u r- e c o n t a i n i n g 1 0 0 m M N a C 1 , 2 0 m M . 

DETDESCs 
DETD (113) 

Plates « « » a 2« times, SSC, dried and then baked in a vacuum oven at 
3 0 . d e g r e e . C « f o r 2 hr« T hi e d u p 1 i. c a t e f i 1 1 e r s w e r e p r e HHfflfllg|Slfl83«l a t 
4 2 .deg r e e . C » f o r 4 h r w i t h 1 0 m 1 p e r f i 1 1 e r o f D N A iS&yHHi3&ft^&iIf»Igl b u f f e r 

( 5 . times,, BSC , p H 7 . 0 , 4 „ t i mes . Den h a r d t s so 1 u t i on ( p o 1 yv i n y 1 p y r r o 1 i d i n e , 
ficoil and bovin serum albumin, 1 . t imes. =0„ 02% of each), 0.1% SDS, 50 mM. 

of d e n a t u r e d salmon s p e r m D NA » „ s u p u 3 2 P - 1 a b e 1 e d p r o b e s w e r e pre p a r e d b y 
kinasing the primer with labeled ATP. The filters were iatfliHfgB5ilfegSfal| to 
5« times. 10. sup » 6 cpm/mi of . sup . 32 P- labeled primer in 1-5 ml per filter of 
DMA laCTal^^gfr^iftialil buffer at 64. degree. C. for 8 hr- 



DETD(113) 
DETDESCs 
DETD (115) 

Since . . u designed to create a new Hindi 1 1 restriction site in the 

mutagen i zed clones, RF---DNA from a number of the clones which liMMBBiMMHSI 

with the primer were digested with this restriction enzyme. One of the 

f n u t a 9 e n i z e d c 1 o n e 4*1 p 1 a q u e s w h i c h hi a s a n e w „ 

DETDESC s 

DETD ( 1 30) 

The in D.2.d above, contains the SV40 promoter in operable linka 

to the TMF coding sequence- All of the 28 positively 1 3^351 Ki&--Aiabl colonies 



DETD ( 1 30) 

would be expected to contain this linkage., including, specifically pE4 and 
pBll, and are thus capable of expression in. 

DETDESCs 



DETD (144) 



i en picomoj.es at tne oiigonucieotiae were ti4^»K I 1l »fl i SHa to 2.6 .mu.g ot ss 

clone M13-AW701 DNA in 15 . mu.l of a mixture containing 100 mM NaCl, 20 mM. 



DETDESC: 
DETD<145) 

Plates . - . in 2„ times. SSC, dried and then baked in a vacuum oven at 



DETDU45) 

80. degree* C. for 2 hr. The duplicate filters were p r e-- |iBJjm«ll33fl at 
42. degree. C. for 4 hr with 10 ml per filter of DNA lSWlQffiE^14l»ia buffer 
(5= times. SSC, pH 7. 0, 4. times. Denhardts solution (polyviny lpyrrol idine, 
ficoll and bovin serum albumin, ix=0.02'/. of each), 0.1"/. SDS, 50 mM sodium. 

of denatured salmon sperm DNA. . sup ■ 32 P-labeled probes were prepared by 
kinasing the primer with labeled ATP. The filters were lAldJ^lkilUdM to 
5. times- 10. sup . 6 cpm/ml of - sup . 32 P-labeled primer in 1-5 ml per filter of 
DNA iSTO«sai«lfcJ=14iJal buffer at 64. degree. C. for 8 hr. 
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DETDESC: 

DETD ( 1 8) 

The « „ « cDNA from the library constructed in E. coli was probed using 



DETD ( 18) 

these oligonucleotide sets. False positives were minimized by requiring 

ia^SfdKr58l^^iBlE!B to more than one set,, Successfully iiWalaltaftl^iafcj clones 

were sequenced „ and one was shown to contain the correct N-terminal sequence. 



DETDESC: 

DETD (42) 



Vbr~i.d ; tzat ion 



cDNA or genomic libraries are screened using the colony 3j 
procedure,, Each microtxter plate is replicated onto duplicate nitrocellulose 
filter papers (S & B type BA-85) and colonies are allowed. 



DETDESC : 
DETD < 43) 



DETD (43) 

F" o r n i c k - 1 r a n s 1 a t e d p r obe„ the d u p lie a t e f liters a r e p r e h y b r i d i z e d l 
42. degree. C. for 16-18 hr with 10 ml per filter of DNA IHBlSIgimagiiMiai 

buffer (50% formamide (40% formamide if reduced stringency) , 5. times, 



7 . 0 



□ o vine 



t i fries, 
serum . 



Den hard ■ 



SSC 9 



solut i on ( polyviny 1 pyrrol i d i ne, plus Fi co 1 1 and 



DETDESC: 



DETD (4' 



Samples are liMUilMgHHIJal with nick-translated DNA probes at 42. degree. C, 
for 12-36 hr for homologous species and 37. degree. C for heterologous 
species contained in 5 mi of this same DNA iiKyS|3f£&lkf=IAl«U buffer. The 



filters are washed two times 
0. 2. times. SSC, 0.1% SDS for hofWfiogous species ljj 



m i n , eac h t i me a t 50 « c^fckr ee . C . , 
5IIBfl3EElWB i and at 

50. degree. C. in 3.times«SSC, 0.1% SDS for heterologous species 



3. n 



DETD (44) ^ A 

lAy«lLil«liJ=14Blit u Filters are air tTried and au torad i og raphed tor 1 -3 days at 
31 70ndeqree= C» 



DETDESC: 

DETD (45) 



For . ■ mer) oligonucleotide probes, the duplicate -filters are 

prehybr id i zed at 42.de.gree B C. for 2-3 h r with 10 ml per filter of 
ol ig o HSraMIBIilWEMlBBl buffer (6. times. SSC, 0.1"/- SDS, 1 mM EBTA, 5. times. 
D e n h a r d t ' s , 0 „ 0 5 X s o d i u m p y r a p h o s p hi a t e a n d 3 0 . m u . g / m 1 d e n a t u r e d a n d s h e a r e d 
salmon sperm. 



DETDESC : 
DETD (46) 

The samples are lisaiisgj 13^351 with kinased oligonucleotide probes of 15-30 
nucleotides under conditions which depend on the composition of the 
oligonucleotide. Typical conditions employ a temperature of 
30. degree. -42. degree. C. for 24-36 hr with 5 ml/filter of this same 
ol iflp HifcWiMlalWEKMtffl buffer containing probe. The filters are washed two 
times for 15 min at 23. degree. C. , each time with 6. times. SSC, 0.1%. 
SDS. and 50 mM sodium phosphate buffer at pH 7, then are washed once for ; 



m 3. n 



a t t h e c a 1 c u 1 a t e d 
SDS , air d r i ed , and 



DETDESC s 



Vb r i da za t ton 



temp e rat u re w i t h 6. times . SSC an d 0 » 1 % 
are au torad i og raphed at -70. degree. C. for 2 to 3 days. 



DETD (58) 



Th eo re t i c a 1 1 y 



the phage having, as a single strand, the mutated 



DETD (58) 

f o r m g 5 0 % w i 1 1 h a v e t h e o r i g i n a 1 s e q u e n c e « T h e r e s u 1 1 i n g p 1 a q u e s a r e 
ift^itSfeiff^Hlii with kinased synthetic primer at a temperature which permits 
iiragggsitlAtitllMBl of an exact match, but at which the mismatches with the 
original strand are sufficient to prevent igj f J3t^iff&ftoKk^la flV. Plaques which 
i nffliianEflWg with the probe are then picked, cultured, and the DNA 
recovered. Details of site specific mutation procedures are described below- 



DETDESC s 
DETD (60) 

In the constructions set forth below, correct ESfsf^KgiaK for plasmid 
construction are confirmed by first transforming E. coli strain MC1061 
obtained from Dr. M« Casadaban (Casadaban, M. , et al, J Mol Biol (i960) 138s 
179-207) or other suitable host with the tSfsEiSBCfgl mixture- Successful 



DETD (60) 

t r a n s f o r m a n t s a r e s elected b y a m p i c ill i n , t e t r a c y cline o r o t h e r a n t i b i otic 
resistance or using other markers depending on the mode. » , to the method 
of Clewell, D. B. , et al, F'roc Natl Acad Be i (USA) (1969) 62s 1159, 
optionally following chloramphenicol j^ffl JiKatEfellilKTMl (Clewell, D. B. , J 
Bacteriol (1972) 110s 667) . The isolated DNA is analyzed by restriction 
i^nd/iDr sequenced by the dideoxy« . „ of Sanger, F« , et al, Proc Natl Acad 
Sci (USA) (1977) 74s 5463 as further described by Messing, et al, WBMmP 
gCT15f=i Res (1981) 9s 309, or by the method of Max am, et al, Methods in 
En zymo logy (1980) 65s 499 . 



DETDE3C: 



DETD (89) 



b. 



Probe (J 



Vbr idlz a t ion 



DETD (89) 
DETDESC: 

DETD (90) 

Six u » . master filters were placed on agar plates containing 3.70 
.mu./ml chloramphenicol for IS hr. The colonies were then prepared for 
liW^aigK^fSlSTH according to the method of Grunstein, l'1„, and Hogness, Dm 
Proc Natl Acad 3c i (1975) 72s 3961-3972. 

DETDESC s 

DETD (92) 

Duplicate filters were then lMS13i5ii^!=EI with 5. t- i mes . 10. sup. 6 cpm of one 

o f e a c h . s u p » 3 2 P - 1 a b e 1 e d o 1 i. g o n u c 1 e o t i d e p r o b e ( p h o s p hi o r y I a t e d i n a c c o r d a n c e 



DETD (92) 

with Man i at is, T. , et al„ Molecular Cloning, (198 
Laboratories, pp. 122-123) per filter in 10 ml S 
containing identical ingredients as the pc 
with oligonucleotide probes a, b, and c were jj 



Vbr id* z a-tzfeon 



Vbiftidi^ed 



C o 1 d S p r i n g H a r b o r 

s o 1 u t i on 

h y b r i d i z a t i on so 1 u. t i on . F i 1 1 e r s 
at 37. degree. C, 
hr, the thermostat 

was lowered to 2S* degree. C» for. . . and 37. degree. C. for probe b, after 
which the bath was allowed to equilibrate. Filters with probe c were not 
g at a lower temperature,, The filters were washed twice in 



45 . deg ree . L . , and 4 1 . deg ree „ u « , respec: t i ve 1 y . After 1 



6. t imes, Si 
Genes (ed. 
is, T. sub , 



>C, 0.17. SDS at room temperature for 15 min, then. 

D. D. Brown and C. F» Fox), Academic Press, NY, pp. 683- 
d =4 (G+C) +2 (A+T) . The iSBlHHEISSal filters were then dried 



Pur i f i ed 
■693 h that 
and 



autoradiography on Kodak. RTM. XAR film with Dupont.RTM. Uronex intensifying 
screens until complete exposures were obtained. 



DETDESC: 



DETD (93) 



hYbr idi ze 



A colony was considered positive if it 



E in duplicate with all 
t h r e e o 1 i g o n u c 1 e o t i d e p r o b e s o r w i t h b o t h p r o b e s a and b « 0 f s e v e r a 1 
potential positive clones, one ilkiJ»fgfaSg3=iif much more? intensely with probes 
a and b as compared to the others. Sequencing of this clone demonstrated that 



DETDESC: 
DETD (96) 



The „ . „ gel containing me thy 1 mercur i c hydroxide by the method of 
Bailey, J» M. and Davidson, II, Anal Biochem (1976) 70s 75-85, mRNA 
lBSgaiMH»ltia!liafcl to probe was 1 S00— 2000 nucleotides in length, clearly larger 
than the approximately 700 nucleotides needed for the coding sequence. 



DETD (96) 
DETDESC: 



The . 

. SUP 3 

b u -ffer 



DNA) at 42, degree C. for IS hr. 5. times. 10 
P- 1 abe 1 ed boiled DS~i (WnA was added per ml fresh iji 
and the filters were incubated in this buffer at 42, degree 



p „ u cpm of 

C. for 16 



Vb r i d i za t ion 



hr. They were then washed in» 

DETDESC: 

DETD ( 1 02) 



A . 

(1977) 



113: 



the nick- 
237-251. 



■translation method of Rigby, 
Filters were prewashed in OS 



W. J. 



Ybn dization 



e t a 1 , , 
buffer 



J Mol Bio] 



DETD ( 1 02) 

(0.75M NaCl, 0.75M sodium nitrate, 40% formamide, 0„05% SDS, 0-02% bovine 
serum a 1 bum in, 0 « 02% F i col 1 -400 , 000 ? 0 . 02% po 1 y v i ny 1 pyro 1 1 i done , 0 . 1 % . 
»mu.g/ml denatured sheared salmon sperm DNA) at 42,. degree. C. for 1 hr. 
5. times- 10. sup - 5 cpm probe was added per ml fresh l H VJS'gffai»ojfc**f buffer 
and the filters were incubated in this buffer at 37. degree. C. for 16 hr. 
T h e y w ere then w a s hi e d i n . . « s o d i u m c i t r ate a n d 0 . 1 % S D B two time s a t 
50. degree. C. , and exposed for autoradiography overnight. Six potential 
clones containing sequences iiraiidggitfl^rafcl to DS-1 cDMA were purified,, The 
most strongly t!CT5Igl5b5fr&lg&:i clone, gHS~i5 g was characterized., 

DETDESC 2 

DETD ( 1 03) 

A 700 by EcoRI fragment from gHS-15 fStBlaJflBIKHSl with the DS-1 probe and 
w a s c: h o s e n f o r s e q u e nee a naly s i s « T h i s EI c o R I f r a gmsnt w a s p u r i f i e d , i n s e r t e d 



DETD ( 1 03) 

into M13mp9, sequenced and. 
DETDESC s 
DETD (124) 

60,000 . « , plated on nitrocellulose filters which served as masters for 
t w u s e t s o f r e p 1 i c a s . T h e c o 1 o n y f i 1 1 e r s w e r e t hi e n p r e p a r e d f o r 
f g^aik&glfl^^SCTal according to the method of Grunstein, M. and Hogness, D» 
(supra). The filters were baked for 2 hr at 30. degree.. = . DNA) at 
3 7 « d e g r e e « C . f o r 1 8 h r . 0 n e . time s 1 0 . s u p . 6 c p> m o f . s u. p . 3 2 P - labeled D s - 1 
probe was added per ml of fresh iiVialkaKaCT^ffSgalil buffer then incubated for 
16 hr at 37. degree. C. The filters were then washed in 0.45M NaCl and 0.045M 
sodium. 



DETD (124) 
DETDESC s 
DETD (125) 



Gne positively \uWA*r&X*iW£i{5lzl clone, HS--6, was further analysed by sequence 
determination 5 MS--6 harbors a 1.2 kb insert which can be released from the. 

DETDESC s 
DETD ( 128) 



Approximately « * * plates containing the appropriate drug for the 



selected vector,, Successful tran+ormants are rep lie ted onto duplicate sets or 
n 1 trocel lulose filters for I alMal'alMldklAl-ni . 



vbr idi sat ion 



DETD< 128) 

DETDESCs 
DETD(130) 

One* t imes. 10. sup. 6 cpm of .sup* 32 P-labeled HS-6 cDNA probe is added per ml 
of liTO»TOlfillU^Maffl buffer and the filters incubated in this buffer for 16 
hr at 42.degree. C» The filters are then washed in. » . citrate and 0=05% 
SDS two times each for 30 min at 50- degree,, C. , and exposed for 
autoradiography overnight. Clones which lA^ltSftgfgg to HS-6 probe are 
f u. r t hi e r c h a r a c t e r i z e d b y r e s t r i c t i o n d i g e s t i a n w i t hi E c o R I . T h a s e c 1 o n e s o v e r 
1 kb should contain the entire, 
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DELTDESCs 

DETD ( 1 4) 

The positively laVJaia^b'iSaidazi cD IMA clones were then sequenced and their 
identity as HA and NA genes was confirmed by the similarity of the. 

DETDESCs 

DETD (15) 

The „ ■, . probes are used to detect the EIV genome in biological samples 
s u c hi a s b 1 o o d o r u r i n e b y t f"i e i r a b i. 1 i t y t o igranggsfelflsfcl t o t hi e t a r g e t 

polynuc leot ide under stringent cond i t ions. 



DETD (15) 
DETDESCs 
DETD ( 42 ) 



For nick-translated probe, the duplicate filters are prehybr i di zed 
42 . deg ree . C „ for 1 6- 1 8 h r w i t h 1 0 m 1 per f i 1 ter of DNA l5MiSBSi5iijt=|jH«l«l 

buffer (50% formamide (40% for mam ide if reduced stringency), 5;-: SSC, pH 
5 x D e n h a r d t " s s o i u t i o n ( p o 1 y v i n y i p y r r o 1 i d i n e , p 1 u s F i c o 1 1 a n d b o vine. 



at 



7.0, 



DETDESCs 



DETD (43) 



S a m p 1 e s a r e i e k'A s| fc&ga 1 1^35 1 w i t h n i c k t r a n s 1 a t e d D N A p r o b e s a t 4 2 u d e g r e e . C « 

f o r 1 2 3 6 h r f o r h o m o 1 o g o u s s p e c i e s a n d 3 7 -degree. C „ for h e t e r o 1 o g o u s 



DETD (43) 

species contained in 5 ml of 
■filters are washed two times 



this same DNA tii^.lBtaftlklM^IUffl buffer. The 
f o r 3 0 m i n „ e a c h t i m e a t 5 0 . d e g r e e „ C . ? i n 0 < 
SSC, 0*1% SDS for homologous species bl'J^'SAlgilkM^lMaL and at 50. degree □ C. 
i n 3 x S S C v 0 . 1 % 3 D S f o r h e t e r o 1 o g o u s s p e c i. e s HitMJfHMS 1 K151 « F i 1 1 e r s a r e 
a i r d r i e d a n d a u t o r a d i o g r a p h e <3j^^:< r 1 - 3 d a y s a t - 7 0 » d e g r e e „ 

DETDESCs 



DETD (44) 

!~or n „ „ mer) ol i gonuc: leor ide probes, the duplicate 
prehybr id i zed at 42. degree- C. -for 2-8 hr with 10 ml per 
Ql iqo"^ i»ia< 3 |lA. S fET51 buffer (6k BSC, 0.17- SDS, i mM EDTA, 
0 „ 0 5 X s o dium p y r o p h o s p h ate a n d 5 0 » m u - g / m 1 d e n a t u r e t j a n d 



f l 1 ters are 
•f i 1 ter of 
5;< Denhardt ' s , 
s h e a r e d s a 1 m o n , 



DETD (44) 
DETDESCs 
DETD (45) 



NbYbridised 



T h e s a m p 1 e s a r e 
n u. c 1 e o tide s u n d e r c o n d i t ion s w h i c h d e p e n d o n 
ol igonncleotide. Typical conditions employ a 
30. degree. ~-42„ degree. C» for 24-36 hr with 5 
o 1 i o o ~ liMsngl5EgcEEirt31B buffer containing probe. 



with kinased oligonucleotide probes of 12-30 

the composition of the 
temp e ratu re o f 
m 1 / f i 1 1 e r o f t h i s same 
The filters are washed two 



t i m e s f o r 15 m i n a t 



degree, C« , each time with 6x 



f tj M s o d i u m p h o s p h a t e b u f f e r a t p HI 



then are washed once for 2 



c a i i 
and 



: u 1 a ted IM5HIlBtlkMt4M»llil t emp e r a t u re w i t h 6 x SSC and 

a r e a u t o r a d i o g r a p h e d a t — 7 0 » d e g r e e „ C » f o r 2 t o ■ 



1% 

lays 



SD3 and 
min at the 
a i r d r i e d , 



DETD (45) 
DETDESCs 
DETD (53) 



E B coi 
Mo! Bi 
m i x tu.r 
other 
to 
62 s 11 
B= , J 
a n d / o r 
Sci (U 
£^9^ 



f o r p 1 a s m i d c o n s t r u c t i o n are c o n f i r m e d b y f i r s t t r a n s f o r m i n g 



(a t: -H 1 



kits at ion 



i strain MCI 061 obtained from Dr. M„ Casadaban (Casadaban, 
ol (1980) 138s 179-207) or other suitable host with the 
e „ S u. c: c e s s f u J. t r a n s f o r m a n t s a r e s e 1 e c t e d b y a m p i c i 1 1 i n , t e t r a c y c 1 i n e 
antibiotic resistance or using other markers depending on the mode. 

■ . , e t a 1 , 



o r 



the method of Clewell, D u B. , et al, F'roc Natl Acad Sci (USA) (1969) 
59, optionally following chloramphenicol filii1d^BiiHjfc&4|glil (Clewell, D. 
Bacterid (1972) 110s 667) . The isolated DMA is analyzed by restriction 



of 



janqer, 



F. 



sequenced by the dideoxy,. 
S A ) < 1 9 7 7 ) 7 4 s 5 4 6 3 a s f u r t hi e r d e s c r i b e d b y M e s s i n g 
Res (1981) 9s 309, or by the method of Maxam, et al , 



et al , Proc 
e t a 1 9 
Meth ods 



Natl Acad 



in 



DETD (53) 

E n z y m o logy (1 9 8 0 ) 6 5 



499, 



DETDESCs 
DETD (56) 

Theoretically, . « „ the phage having, as a single strand, the mutated 
form; 50% will have the original sequence. The resulting plagues are 
iflyia2gi5ggg=i5| with kinased synthetic primer and then washed at a temperature 
w h i c h p e r m i t s h y b r i d s o f a n e a c t rn a t c h t o r e m a in, b u. t a t w h i c h t h e 
mismatches with the original strand are washed off. Plagues which remain 
to the probe at the stringent wash temperature are then 



h-Ybridized 



picked, cultured, and the DNA recovered, 



DETDESCs 



DETD (581 



For- „ . . mer) oligonucleotide probes, the duplicate filters are 



prehybr id i zed at 42. degree- C. for 2-8 hr with 10 ml per filter ot 

ol igo-BQajBHsBSISEB! buffer <6x SSC, 0.1% SDS, 1 mM EDTA, 5x Denhardt 's, 
0.05% sodium pyrophosphate and 50 . mu.g/ml denatured end sheared salmon. 



[h v b r i d i z a t i a n i 



DETDESC: 

DETD ( 59) 



The samples are IA^aiAt»iBr|J,| with kinased oligonucleotide probes of 12-30 
nucleotides under conditions which depend on the composition of the 
oligonucleotide,, Typical conditions employ a temperature of 
30. degree. -42- degree. C, for 24-36 hr with 5 ml/filter of this same 
o 1 i g Q" BVi«Bll«lK^t^Mftiii buffer containing probe. The filters are washed two 



DETD (59) 

times for 15 min at 23. degree. C. , each time with 6k SSC,. . - from 1 to 
mismatches will be 40. degree. -70. degree. C. , and can most easily be 
determined by successive washes of the iMMHSitjjM filter. For example, 
the laMJUfclMIMJW filters can be washed first at 40. degree. C, then at 
50. degree. C. , then at 60. degree. C. , and then at 70. degree.. 

DETDESC: 

DETD (SO) 

For probing with cDNA probes, Ig^ef^BalifelgUire^ buffer contained 50% 
■formamide, 5x SSC , 50 mM HEPES, pH 8.0, 5x Denhardt solution ( i >; 
Denhardt ' s==0. 02% each polyvinyl pyrollidine, Ficoll,. . . SDS , 
yeast tRNA, and 50 mM sheared and denatured salmon sperm DNA. For 
with synthetic probes, the ilOTnsrafeifesfe&ifeigSiB'l buffer contained 6x SSC, 
SDS, 1 mM EDTA, 5k Denhardt 's, 0.05% sodium pyrophosphate, and 15 



50 mM/ml 
prob ing 

b. l% 

» iTsu u g / mi 



DETD (80) 

denatured and sheared,. 

DETDESC: 

DETD (82) 

The „ K a synthesis, as also described (oligos a and b) - For 
r e v e r s e ■•- 1 r a n s c r i fo e d R M A , p r e h y b r i d i z a t i o n w a s a t 4 2 « d e g r e e . C » f o r 1 2 — 1 4 h r , 
^ n d liranaf5jf5Eggf5fi 1 w a s a t 4 2 d e g r e e « C « f o r 1 2 - 3 6 h r u s i n g 1 0 . s u p „ 5 
c i "> m / f i 1 1 e r „ F o r p r o b i n g w i t h o 1 i g o s a o r b , p r e h y b r i d i z a t i. o n w a s a t 
42. degree. C. for 2-8 hours and iiiasiBlSIttJA Jt llif M,, at 33. degree. C„ for 6-12 
h o u r s u s i. n g i 0 « s u p . 6 c p m / f i 1 1 e r k i. n a s e d p r o b e = ( T h e 3 3 . d e g r e e . C . t e m p e r a t u r e 
was calculated using the formula. « „ number of positive clones were 
obtained from both EIV--A1 and EI IV -A 2 libraries, but only one clone from each 
1 i b r a r y w h i c h igraigggireaEisi w i t h a I 1 t h r e e p r o b e s i n e a c h o f t h e f o u r c a s e s 
was retained for further study,, 



DETD (82) 
DETDESC: 
DETD ( 1 30) 



V i r u s i s h a r v e s t e d a n d a s s a y e »:::! f o r t h e p r e s e n c e o f t h e E I V ~~ d e r i v e d g e n e b y 
DNA--DNA dot blot lMagll»tl^Iill»H l.i as follows: cells are scr^p^d from the 
dish into an Eppendorf centrifuge tube, centri fug eci for 1 minute, and the 
c ell. 



DETDESC: 



DETD ( .1 31 ) 



Virus containing EIV gene insists by 
onto monolayers of 143 cells and left 



cl o t b 1 o t 
un t i 1 a c on f 1 uen t 



r idi zat ion 



are infected 
t op a t h i c effect 



is 



DETD (131) 

obtained. The culture medium is. 
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ABSTRACTS 

Disclosed is the novel bacteriophage TGI, TBI derivatives, and the 
c o r r e s p o n d i n g genome or (HW*b 8*313 SBgial c o m p o n e n t s o f s u c: h 

bacteriophages and derivatives of such genome, which are? useful as DMA 

c 1 o n i n g v e c t o r s i n t o o r g a n i s m s tj s u c h a s « . - a n a u t o n o m o u s e 1 e m e n t ; ( 2 ) t o 

serve as promoters for increasing express ion of endogenous or foreign genes 

wherein said promoters are PSSs^gaEfSl to such genes or otherwise serve as 

p r o m o t e r s ; an d ( 3 ) t o s e r v e a s r e g u 1 a t o r y e 1 e m e n t s f o r a c hie v i n g c o n t r o 1 o v e r 

endogenous and foreign gene expression; as cloning vectors, TBI, its deletion 

mutants, and other derivatives serve for the i^JifMlfil^JWffl and transfer 

of DNA sequences (genes) coding for useful -functions, for example, genes 

necessary for the production of the antibiotic. 
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SUMMARY s 
BSUM (32) 

Phage ■ „ „ not confer any detectable phenotype, such as ribosomai RNA or 
transfer RNA, can be detected" by either plague or colony iiilfl;T^IE»KECTm 

using complementary DNA as probes. 

DETDEBC: 
DETD (1 9) 

E « 6 e 1 T r a n s f e r ij^grireiffraEaMSBl A rial y s i s o f h a g e T 6 1 L y s o g e n D N A 



DETD ( 1 9) 
DETDEBC 
DETD (20) 

DNA „ . . radioactive probe is prepared with DNA from purified phage by 
nick translation; and the probe is denatured with heat and lgBagIgl5fttta<=l»i to 

the DNA on the nitrocellulose at 42- degree. C. for 48 hours in the presence 
of formamide, ficoll, bovine serum. 

DETDESC i 

DETD (21 ) 

The u » lysogen (1.0 »mu«g) were digested with these enzymes and 

f r a c t i o n a t e d o n a n a g a r o s e gel. T h e r e s t r i c t i o n p a 1 1 e r n w a s a n a 1 y z e d b y 



DETD (21 ) 

iaESg5gtg5lKK!lMgW i! with radioactively labelled phage DNA as descibed above.. 

D N A f r o m a n o n 1 y s o g e n c o n t a i n e d n o s e g u e n c e s h o m o 1 o g o u s t o t he p h a g e D N A « T hi e 

cos fragment was missing in the lysogen and was replaced by two new fragments 



showed that 
DETDESC: 

DEI I'D (70) 



witn pnage unh, which were id ana 
the phage DMA integrated into. 



11 k: d p in size- i his result 



DNA B . a -fragment is tailed with approximately 10 to 15 deoxycy t i d i ne 
nucleotide residues (see Nelson and Brutlag, supra). The -fragment is then 
lA^glUHalUAl with the tailed vector, and the mixture used to transfect 
protoplasts of 3. cattleya. Phage are isolated from the resulting. 
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ABSTRACT'S 

Disclosed is the novel bacteriophage TGI, TGI derivatives, and the 
corresponding genome or i^TTT^fEffg t=,fajf»j components of such 

bacteriophages and derivatives of such genome, which are useful as DNA 
cloning vectors into organisms,, such as. . . an autonomous element; (2) to 
serve as promoters for increasing expression of endogenous or foreign genes 
wherein said promoters are tfelgfetJjal to such genes or otherwise serve as 
p r o m a t e r s ; a n d ( 3 ) t o s e r v e a s r e g u 1 a t o r y e 1 e m e n t s f o r a c hi i e v i n g c o n t r o 3. o v e r 
and 



endogenous and foreign gene expression; as cloning vectors, TGI, its deletion 
mutants, and other derivatives serve for the gfta^lMBKtgEfil and transfer 
of DNA sequences (genes) coding for useful functions, for example, genes 
necessary for the production of the antibiotic. 

SUMMARY s 

BSUM(32) 

Phage „ „ „ not confer any detectable phenotype, such as ribosomal RNA or 
t r a n s f e r R N A , can be d e t e c t e d b y e i t h e r p 1 a q u e o f col o n y 
u s i. n g c o m p 1 e m e n t a r y D N A a s p r o b e s . 



hyb ri'd i s a* Son 



Hybri r airza^ion 



Analysis of F'hage TGI Lysogen DNA 



DETDESC: 

DETDU 9) 

E« Gel Transfer 
DETDESC: 
DETD (20) 

DNA . u „ radioactive probe is prepared with DNA from purified phage by 



DETD (20) 

nick translation; and the probe? is denatured with heat and fn&«I^fe»g|^35| co 

the DNA on the nitrocellulose at 42- degree. C» for 48 hours in the presence 
o f f o r m a m i d e , f i c o 1 1 , b o v i n e s e r u m „ 



DETDESC s 
DETD (21 ) 



T he « » u 1 y s o g e n ( 1 . 0 « m u « g ) w e r e d i g e s t e d w i t h t h e s e e n z y m e s a n d 
fractionated on an agarose gel- The restriction pattern was analyzed by 
IgtfJjmfat^grAtftggija w i t h rad i oac t i ve 1 y labelled phage DNA as described above. 
DNA from a non lysogen contained no sequences homologous to the phage DNA. The 
c o s f r a g m e n t w a s m i s s i n g :i. n t h e 1 y s o g e n and was r e p 1 a c e d b y t w o n e w f r a g m e n t s 
laffia'HIItfitilKg'Ifgbl w i t hi p h a g e D N A , w h i c h w e r e 1 5 a n d 1 1 k b p i n s ize. T h i s r e s u i t 
showed that the phage DNA i n t e*j^fcsa t e d into,, 



DETDE8C: 

DETD ( 69 ) 



DNa a „ a fragment is tailed with approximately 10 to 15 deoxycy t i d i ne 
nucleotide residues (see Nelson and Brutlag, supra) „ The fragment is then 
i»yi»!itftfcIU=J»l with the tailed vector, and the mixture used to trans-feet 

protoplasts of S« cattleya. Phage are isolated from the resulting. 
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